Bacterial volatile organic compounds (VOCs) have been considered as sensitive and specific biomarkers for bacterial detection in human specimens and culture media. The possibility of using VOCs markers as one of the largest groups of bacterial metabolites would open a new frontier for developing more efficient techniques in the diagnosis of bacterial infections. The aims of this research were analysis of the bioactive chemical products and evaluation of antibacterial and antifungal activity. Bioactives (chemical compounds often referred to as secondary metabolites) were analyzed using gas chromatography-mass spectroscopy (GC-MS) techniques, then the in vitro antibacterial and antifungal activity of the methanolic extract was evaluated. Thirty five bioactive compounds were identified in the methanolic extract of Staphylococcus aureus. GC-MS analysis of Staphylococcus aureus revealed the existence of the: Hexanoic acid , 2-methyl, 12,15-Octadecadiynoic acid , methyl ester, 1-Aminononadecane , 2, 3, 4, 5, 6, 7, Cystine, 3, butylamine, 3-methoxy-2-(1-methylethyl)-5-(2-methylpropyl)pyrazine, Uric acid, Thiocyanic acid 4-methoxy-2,6-dimethyl-3-pyridyl ester, 12-Dimethylamino-10-oxododecanoic acid, Glycyl-D-asparagine, Actinomycin C2, 12-Octadecenoic acid , methyl ester, 6-Octadecenoic acid , methyl ester ,(z)-, 2,5-Piperazinedione , 3,6-bis(2-methylpropyl)-, l-Leucyl-d-leucine and Methyl 12-hydroxy-9-octadecenoate. Gramineae poaceae was very highly active (6.71±0.13) mm. The results of anti-fungal activity produced by Staphylococcus aureus showed that the volatile compounds were highly effective to suppress the growth of Aspergillus terreus. Staphylococcus aureus produce many important secondary metabolites with high biological activities. Based on the significance of employing bioactive compounds in pharmacy to produce drugs for the treatment of many diseases, the purification of compounds produced by Staphylococcus aureus can be useful.
INTRODUCTION
Staphylococcus aureus is a Grampositive spherical bacterium approximately 1 ìm in diameter. On a rich medium, S. aureus forms medium size "golden" colonies. One of the important characteristics of S. aureus is its capability to secrete toxins that disrupt membranes of host cells. Cytolytic toxins form b-barrel pores in the cytoplasmic membranes and cause leakage of the cell's content and lysis [1] [2] [3] . Its cells form grape-like clusters, since cell division takes place in more than one plane. It is often found as a commensal associated with skin, skin glands, and mucous membranes, particularly in the nose of healthy individuals 4 . S. aureus secrets several cytolytic toxins, among them alphahemolysin, beta-hemolysin, gamma-hemolysin, leukocidin, and Panton-Valentine leukocidin (PVL) 5 . It has been estimated that approx. 20-30% of the general population are S. aureus carriers 6 . Staphylococcus aureus can be found in the anterior nares of a great proportion of a healthy human population. S. aureus is one of the main causes of hospital-and community-acquired infections which can result in serious consequences 7, 8 . S. aureus is also able to cause a variety of skin and soft tissue infections and debilitating or even fatal diseases, such as pneumonia, necrotising fasciitis and septicaemia. Nosocomial S. aureus infections affect the bloodstream, skin, soft tissues and lower respiratory tracts. It can also produce toxins which cause toxin-mediated conditions such as toxic shock syndrome or food intoxications. It is a challenge to define which genetic factors determine whether an encounter between a human and S. aureus results in asymptomatic carriage or in clinical disease [9] [10] [11] . Many bacterial pathogens could lead to life-threatening infections. Accurate and rapid diagnosis is essential for the successful management of these infectious diseases. Traditional bacterial identification methods are time-consuming, require specific techniques and expertise. Other limitations of these techniques such as unaffordability and unavailability of expensive microbiological equipment and delay in the transport of human specimens such as fecal samples in diarrhea patients to the appropriate laboratories remain as main causes of delay in proceeding suitable curative actions in some countries. Therefore, all mentioned reasons have led to unavoidable delay in diagnosis and even death of infected patients 12 .
Chemical analysis of bacterial culture includes analysis of bacterial metabolites, bacterial cell wall compositions and fatty acids profiling, have been introduced as bacterial differentiation and detection methods [13] [14] [15] . Metabolomics is a fast developing 'omics' that analyzes final metabolites of the cells by means of high throughput analytical technologies such as gas chromatography-mass spectrometry and high performance liquid chromatography-mass spectrometry 16, 17 . Recent advances in ionization technologies allow researchers to perform sensitive qualitative and quantitative analysis of high molecular weight compounds along with the conventional ability of low molecular weight compound analysis in biological experiments [18] [19] [20] [21] . The objectives of this research were analysis of the bioactive chemical products and evaluation of antibacterial and antifungal activity.
MATERIALS AND METHODS

Growth conditions and determination of metabolites
S. aureus strain was isolated from bronchitis patients and obtained from Maternity and children hospital. Subcultures were obtained on the Nutrient Agar for 48 hrs. at 22°C. The mixture was incubated at 4°C for 10 min and then shook for 10 min at 130 rpm. Metabolites was separated from the liquid culture and evaporated to dryness with a rotary evaporator at 45°C. The residue was dissolved in 1 ml methanol, filtered through a 0.2 ìm syringe filter, and stored at 4°C for 24 h before being used for GC-MS. The identification of the components was based on comparison of their mass spectra with those of NIST mass spectral library as well as on comparison of their retention indices either with those of authentic compounds or with literature values [22] [23] [24] [25] [26] .
The studied fungi, Aspergillus niger, Aspergillus terreus, Aspergillus flavus, Aspergillus fumigatus, Candida albicans, Saccharomyces cerevisiae, Penicillium expansum, and Trichoderma viride were isolated and maintained in potato dextrose agar slants. Spores were grown in a liquid culture of potato dextrose broth (PDB) and incubated at 25°C in a shaker for 16 days at 130 rpm. The extraction was performed by adding 25 ml methanol to 100 ml liquid culture in an Erlenmeyer flask after the infiltration of the culture.
Collection and Preparation of Plant Material
In this research, the leaves were dried at room temperature for ten days and when properly dried the leaves were powdered using clean pestle and mortar, and the powdered plant was size reduced with a sieve. The fine powder was then packed in airtight container to avoid the effect of humidity and then stored at room temperature [27] [28] [29] [30] [31] .
Extraction and Identification of Alkaloids
The powdered leaves (2 g) were boiled in a water bath with 20 ml of 5% sulphuric acid in 50% ethanol. The mixture was cooled and filtered. A portion was reserved. Another portion of the filtrate was put in 100 ml of separating funnel and the solution was made alkaline by adding two drops of concentrated ammonia solution. Equal volume of chloroform was added and shaken gently to allow the layer to separate. The lower chloroform layer was run off into a second separating funnel [32] [33] . The ammoniacal layer was reserved. The chloroform layer was extracted with two quantities each of 5 ml of dilute sulphuric acid. The various extracts were then used for the following test:
Wagner's test: To the filtrate in tube III, 1 ml of wagner's reagent was added drop by drop. Formation of a reddish-brown precipitate indicates the presence of alkaloids.
Dragendoff's test: To the filtrate in test tube II, 1 ml of dragendoff's reagent was added drop by drop. Formation of a reddish-brown precipitate indicates the presence of alkaloids.
Mayer's test: To the filtrate in test tube I, 1 ml of mayer's reagent was added drop by drop. Formation of a greenish coloured or cream precipitate indicates the presence of alkaloids.
Spectral analysis of bioactive chemical compounds using gas chromatography-mass spectrometry (GC/MS) Analysis was conducted using GC-MS (Agilent 789 A) equipped with a DB-5MS column (30 m×0.25 mm i.d., 0.25 um film thickness, J&W Scientific, Folsom, CA). The oven temperature was programmed as for the previous analysis. Helium was used as the carrier gas at the rate of 1.0 mL/ min. Effluent of the GC column was introduced directly into the source of the MS via a transfer line (250°C). Ionization voltage was 70 eV and ion source temperature was 230°C. Scan range was 41-450 amu. The components were identified by comparing their retention times to those of authentic samples of Wiley Mass Spectral data base Library [34] [35] [36] [37] [38] .
Determination of antibacterial activity
Five-millimeter diameter wells were cut from the agar using a sterile cork-borer, and 25 were delivered into the wells. The plates were incubated for 48 h at room temperature. Antimicrobial activity was evaluated by measuring the zone of inhibition against the test microorganisms. Methanol was used as solvent control. The tests were carried out in triplicate. The antifungal activity was evaluated by measuring the inhibition-zone diameter observed after 48 h of incubation [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] .
Data analysis
All the measurements were replicated three times for each assay and the results are presented as mean ± SD and mean ± SE. IBM SPSS 20 version statistical software package was used for statistical analysis of percentage inhibition and disease incidence and disease severity in each case.
RESULTS AND DISCUSSION
G a s c h r o m a t o g r a p h y a n d m a s s spectroscopy analysis of compounds was carried out in methanolic extract of S. aureus, shown in Table 1 . The GC-MS chromatogram of the thirty one peaks of the compounds detected was shown in ª The values ( average of triplicate) are diameter of zone of inhibition at 100 mg/mL methanolic extract and 30 ìg/mL of (Amphotericin B; Fluconazol and Miconazole nitrate) 
Antibacterial and antifungal activity
The results of anti-fungal activity produced by Staphylococcus aureus showed that the volatile compounds were highly effective to suppress the growth of Aspergillus terreus. Staphylococcus aureus produce many impor tant secondar y metabolites with high biological activities. Based on the significance of employing bioactive compounds in pharmacy to produce drugs for the treatment of many diseases, the purification of compounds produced by Staphylococcus aureus can be useful. Maximum zone formation against Aspergillus terreus (6.08±0.29) mm, 
